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Introduction
In all societies, the most salient adult outcomes reflect the attributes, choices and behaviors of individuals, their families, friends, and employers. Perhaps equally important are the attributes, opportunities, and constraints that are related to the communities in which people live. This may be especially the case in a country such as China in light of the vast heterogeneity that exists among communities both at a moment of time and in the extent of changes at observed at the community level over time. Communities and villages in China have historically been assigned a central role in the delivery of most essential public services including schools, health care and insurance, and places for social interactions among its residents.
Previous analyses indicate that community-level effects play an unusually large role in explaining adult health outcomes of Chinese residents, often dominating the collective impact of individual level attributes (Strauss et al., 2010; Smith et al., 2012) . This result leaves unanswered the more basic question of why and how communities are so important in the Chinese context.
Providing some answers to this question is the main motivation of this paper.
One major concern in this research would be how to determine whether the association of community-level characteristics to individual health outcomes is simply due to the fact that people living in communities or villages with worse facilities are those who have lower SES (Socio-Economic Status) or other traits leading to poor health. Evidence of the association between poor individual SES and poor health being "large and pervasive across time and space" is abundant (Smith, 2004) . This question can be addressed if both individual/family SES information and community-level characteristics are available.
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In this paper, we use a new data source-the Chinese Health and Retirement Longitudinal Survey (CHARLS)-that is nationally representative of those ages 45 and over in the Chinese population in [2011] [2012] . This data contain detailed demographic, health, and economic information on individuals and families who are part of the study. CHARLS also contains a community-level questionnaire that details current and historical information on the nature of the community, including its economic structure, the provision of basic public services including schools, health care, sanitation, and water supplies. This data allow us to relate the adult life experiences of individuals to the attributes of the places where they have lived. It also allows us to examine the effects of community characteristics while controlling individual/family SES.
This paper is divided into six sections. The next section describes CHARLS data and the main household and community-level variables that will be used in our analysis. Section 3 provides a brief demonstration of the potential importance of geographic/admistrative communities/villages for the health and SES outcomes of Chinese population. Section 4 summarizes the main characteristics of our community-level variables in CHARLS. This summary shows considerable heterogeneity in China on the attributes of communities. Our main empirical findings are contained in section 5 while the final section highlights our main conclusions.
Data: CHARLS
The China Health and Longitudinal Study (CHARLS) is a nationally representative longitudinal survey of the middle-aged and elderly population (45+) in China along with their spouses, which includes an assessment of the social, economic, and health circumstances of 3 community-residents. 1 The purpose of CHARLS is to study the main health and economic adjustments to rapid population aging in China. The national baseline survey of CHARLS was conducted between June 2011 and March 2012 on 17,692 respondents. The survey followed strict randomization procedures. At the first stage of sampling, 150 county-level units were randomly chosen with the probability proportional to scale (PPS) from a sampling frame containing all county-level units of China excluding only Tibet. At the second stage, three communities (administrative villages in rural areas or resident committees in urban areas) were randomly chosen with the PPS method from a sampling frame containing all communities in the county-level units. At the third stage, all dwelling units in a community were listed to create a sampling frame following an extensive mapping and listing operation using a software developed by the CHARLS team which utilized Google Earth map images, from which a certain number of dwelling units were randomly chosen. In rare cases where the dwelling contained more than one household with age-eligible individuals, the computer randomly picked one. If a household had more than one age-eligible member, again the computer randomly chose one as the main respondent. Spouses of main respondents were automatically included. CHARLS respondents will be followed every two years using a face-to-face CAPI interview. CHARLS has been harmonized with leading international research studies in the In addition to the household survey, a detailed community-level questionnaire was formulated. As detailed in the section that follows, this community questionnaire focuses on important infrastructure available in the community, plus on the availability of health facilities used by the elderly and on prices of goods and services that are also often used by the middle aged and the elderly.
Geographical Disparities of Health and SES Outcomes in China
Although research interest in the determinants of population health in both developed and developing countries has surged over the past few decades, one issue that needs greater attention is understanding effects of community characteristics on health and SES outcomes of residents and how these effects then translate into large health and SES disparities across geographical boundaries. To illustrate, Murray et al. (2006) found that the gap between the highest and lowest life expectancies across different race-county combinations in the United
States is 35 years. Similarly, Rosenzweig (1982) found strong influence of community infrastructure and climate factors on child morality and fertility in Colombia.
China can be an important experimental ground for examining community effects because with the rigid household registration system (hukou), China has traditionally restricted geographical mobility so that the distribution of people across communities especially in the age 6 groups considered here is more exogenous especially in the age groups we consider in this paper.
Despite the Chinese government's constant interventions aimed at improving social environmental factors that could produce health benefits and reduce disparities associated with geography, there apparently still exist exceedingly wide gaps across communities and villages. With the not surprising exception of household ln PCE which exhibits positive skewness, mean
and median values tend to be quite close indicating close to normal distributions in these outcomes.
The first panel in Table 1 shows the distribution of health and SES outcomes of different counties, which in China are the 6-digit administrative divisions below the level of province and municipalities, but above the geographic level of townships and communities/villages. These include city districts. The geographic disparities displayed are nothing short of staggering. The prevalence of poor or very poor SRH for the top 5 percentile counties is less than one third of the bottom 5 percentile counties. Similarly, the percent of the population 45 years old or above having ADL (activities of daily living) difficulties is 9 times larger in the bottom 5 percentile counties than the first 5 percentile counties. For IADL (instrumental activities of daily living) difficulties, this ratio is more than 6 times larger. Depression scores for the worst 5 percentile counties are 7.4 points larger than the best 5 percentile counties, and prevalence of hypertension is less than half of that for the better off counties. People from the top 5 percentile counties can be 8 kg heavier, and 10 centimeters taller than those who are from the bottom 5 percentile counties. They also tend to have 7.5 more years of schooling. Finally, the income gap between the top 5 percentile and the bottom 5 percentile counties is around 6 times. If we look at those statistics across communities/villages, the lowest level of government administration, instead of counties, disparities by geography are even starker. To illustrate with just a few examples from the bottom half of Table 1 , the worst5% of communities have hypertension rates of 64% compared to 19% for the healthiest 5% of communities. The comparison for IADLS would be 47% for the worst off 5% and 3% for the best off. The Besides the geographical differences of counties and communities, Hukou system has important healthcare implications for residents with different household registration. For example, rural areas received far less social expenditure than those received by cities. Due to this fact, the government focus more on preventative measures than curative healthcare measures, and a large number of rural health workers (bare-foot doctors) are trained to function in place of the regular doctors (Zhang and Kanbur, 2005) . Appendix Table 1 provides a detailed description of health and SES variations at county/community level by different hukou registration (Urban/Rural). For example, the incidence of poor self-reported health is only 9% in better-off urban counties, 14% in better-off rural counties, 36% in worst-off urban counties, and 50% in worst-off rural counties. There is a significant gap between the average urban and rural health and SES levels. The inequality of health between the better-off and worst off areas is more salient in rural areas than in urban areas (eg: a CESD score gap of less than 6 in urban counties, and 7.5 in rural counties). The inequality of SES between the better-off and worst off areas, however is more noticeable in urban areas than in rural areas as the better-off urban counties/communities is very well developed.
Characteristics of Communities in CHARLS
The CHARLS community-level survey asks informed officials/personnel in the community about characteristics and histories of the communities in which CHARLS respondents reside. There are 450 communities/villages in the CHARLS survey, 213 of which are in urban areas and 237 in rural places. Dimensions of these communities used in this research 9 involve aspects of the environment; both those made by human intervention and those associated with nature that might plausibly affect the health of community residents.
Questions on the current infrastructure and public facilities of communities include types of drinking water used (tap water, well, pool, river and lakes, cellar, and spring); types of cooking fuel that is used in the village (hay, coal, marsh gas, natural gas, liquefied petroleum gas (LPG), and other), what type of waste disposal system is present (moved away by truck, buried in village, burned, dumped into nearby river, or no management), the main forms of toilet system (in-house, out-house or open air and for each type with or without flushing water). As the details in this list imply, many aspects of village infrastructure may imply elevated health risks for community inhabitants.
One issue that arises in characterizing communities and assessing their effects on CHARLS respondents concerns that extent of geographic mobility of CHARLS respondents over their lives. Table 2 shows the extent of mobility of CHARLS respondents since their birth. The main mobility portrait that comes from Table 2 is clear. CHARLS respondents who are by design ages 45 and over were relatively immobile 2 . At the time of the CHARLS interview, almost half of CHARLS respondents lived in the same community or village in which they were born. Even among those who did migrate after birth, they did not venture far. Three-quarters of those who did move lived in another village in the same county. Thus, close to nine in ten CHARLS respondents were living in the same county in which they were born and only 6% were living in a different province in which they were born. This lack of geographic mobility reflects the fact that the age groups in the CHARLS sample were adults largely before the period of extensive migration in China.
Population mobility was restricted mainly because of the existing hukou registration system. The Hukou system was implemented initially in Chinese cities in 1951 and then extended comprehensively in 1955. With this system, any change of residence has to be officially sanctioned. Collectivization of agricultural land gives no room for outsiders to obtain land thus restricted migration. De-collectivization of agricultural production freed farmers to conduct nonfarm activities, but the land was still collectively owned. Even today, unless in areas with mass exodus of the labor force, we rarely see migrant farm households farm the land.
Central job allocations in cities makes it very difficult for anyone without hukou to move. The decentralization in the job market is a recent phenomenon, which ushered in this great migration as we see today, even without an explicit hukou policy change. Not surprisingly, mobility is much higher among CHARLS respondents currently living in the urban areas. Compared to 58% in the rural areas, 34% of urban residents currently live in the same community in which they were born. But even in urban areas lifetime mobility of respondents is relatively small-79% of urban CHARLS respondents live in the same county where they were born and less than one in ten are living in a different province.
As mentioned above, environmental risks on which we focus in this paper include types of water, how waste is managed types of toilet facilities, and cooking fuels. Table 3 .A lists the distribution of those environmental hazards for the full CHARLS sample as well as urban and rural areas separately. In each category following the name of the individual risk, we also indicate in Table 3 .A the grouping of items that we will employ in our modeling below. Not surprisingly, these types of environmental hazards are far more common in rural places in China compared to urban places.
To illustrate, tap water is considered the safest type of water, and a little more than half of CHARLS communities obtain their water from tap water. Three-quarters of rural communities do not have tap water compared to one-fifth of urban places. The second most common type of water used is well water as 55% of rural communities and 17% of urban communities use that form. A very similar overall distribution and urban-rural divide exists for type of waste management. Two-thirds of rural communities do not manage their waste at all compared to only 14% in urban areas. Among those communities who do manage their waste, moving away by truck is the most common method but again with a large urban (81%)-rural (17%) difference.
Turning next to the toileting system used, only 43% of CHARLS communities have indoor toilets, a fraction that falls to less than one in five in rural places. The most common forms of toileting in rural areas are open air fields which characterizes about 60% of rural areas in China. Some types of cooking fuels as they become airborne can also be a significant health hazard. CHARLS community respondents were asked to categorize cooking fuel usage into six types-hay, coal, marsh gas, natural gas, liquefied Petroleum Gas (LPG) and other. Table 3 .A shows that hay is the most common form in the rural areas and LPG in the urban areas, but there is a great deal of heterogeneity of types in both rural and urban communities in China. Given China's geographic expanse and its varied landscape, differences in natural environmental endowments across communities/villages in China are also quite remarkable. The bottom panel in Table 3 .B displays differences in topography by urban and rural places. Topography type distributions can be varied between urban and rural areas. In general, the country mostly consists of large areas of plain as well as vast mountainous and hilly areas.
Urban communities are twice more likely than rural villages to locate on the plain, while rural villages are about twice more likely to be in the hilly and mountainous area. For plateau and basin, which are the least commonly seen topography types in China, there is no significant difference in urban/rural divisions.
Empirical Findings
The goal of this study is to explore the importance of community characteristics in predicting individual levels of health and SES. We group predictors of individual health into the following three factors: social-economic environments, physical environments, and individual characteristics and behaviors. On the right hand side of equation (1) The second type of individual level variables (indHB) includes whether one smokes (ever smoke or currently smoking) and whether one drinks alcohol more than once a month (ever or currently drinking).
The third set of variables form the center of our analytical focus since they all relate to the attributes of communities in which people live. Our community-level variables capture both measured and unmeasured attributes of the community that may alter individual health and SES.
Our measured community-level variables start with the average economic status of the community which we proxy by the mean log community PCE of residents in the community (excluding the respondent household). To capture effects of physical environments, we bring in a set of community features ( j comX ) which measure type of water, toileting, waste pollution, and cooking fuel used in the community as well as some physical features of the communitytemperature, rainy and snowy days, and type of terrain of the community (hill, mountainous, plateau, or basin) . Finally, the unmeasured aspects of the community are denoted by the error termε j which captures other relevant factors unique to the community. Equation (1) specifies the error term as composed by two factors: individual idiosyncratic errors, and county level errors from differences in physical environments of the communities.
We begin in Table 4 by presenting our baseline OLS results for a model that does not include any measured or unmeasured aspects of the community so that these baseline results can be compared with subsequent models that take into account aspects of the community. Thus, models in Table 4 Examine first the demographic variables. Not surprisingly, health tends to deteriorate with age even though most of the effects are non-linear, reflecting both life-cycle health declines and improvements in health as we move toward more recent Chinese birth cohorts (who must necessarily be younger). The decline in Ln PCE and especially education with age most likely primarily reflect cohort effects of improving levels over time in China. Similarly, men are generally healthier than women in all health domains in Table 4 and on average have 2.8 more years of schooling than Chinese women do. However, Chinese men and women share similar levels of per Capita Expenditures as this is measured at the household rather than the individual level.
Married adults are healthier than non-married adults in virtually all health domains (Waite and Gallagher, 2000) , and have higher levels of education but fewer economic resources since our measure of Ln PCE is defined on a per capita basis and there are likely economies of scale. Chinese urban residents are in better self-reported health, have fewer IADLs, are less depressed and have higher education and Ln household PCE. Urban residents do have higher rates of hypertension, perhaps because they are more likely to be overweight as is also demonstrated in Table 4 .
As documented in several studies both in a Chinese (Strauss et al., 2010) and other contexts (Smith, 1999) , there is a strong positive education gradient in health models in Table 4 so that higher levels of education are associated with better health. Similarly, higher levels of economic resources either at the household or community-level are positively associated with better health outcomes. Our two health behavior variables-smoking and drinking-yield conventional results. Those Chinese respondents (mostly Chinese men) who have ever smoked or drank are less healthy. The positive association of good health with being a current smoker most likely reflects a selection effect of quitters from both behaviors doing so for health reasons.
As mentioned above, models in Table 4 considered only effects of individual attributes, largely ignoring any role played by the physical and natural environment. By re-estimating the same model as in Table 4 with a set of county fixed effects, our first attempt to introduce these community factors is agnostic about what particular features of the community may matter.
Counties are the first level of geographic aggregation above the individual communities themselves in the CHARLS data. There are 150 Chinese counties represented in the CHARLS data. These results are presented in Table 5 .
Not surprisingly, the R 2 in Table 5 are higher than in Table 4 reflecting the collective explanatory power of community-level effects at the county level. The estimated coefficients in Table 5 are similar to our Table 4 coefficients without county fixed effects although generally slightly smaller in magnitude. The main exception to that generalization involves the two community-level variables in these models-urban and community Ln PCE. The coefficients of those two variables were uniformly reduced in magnitude, occasionally by a sizable amount. To 18 use but two examples, controlling for county fixed-effects, the effect of being an urban resident on reducing the likelihood of having poor or very poor self-reported health dropped from 5.6% to 3.0% and the effect of depression (CESD) was substantially reduced from -0.819 in Table 4 to -0.308 in Table 5 . Similarly, the statistically significant negative effect of community Ln PCE in Table 4 is not statistically significant when county-fixed effects are added. The other exception to the rule of a small reduction in estimated coefficients concerns the health behavior variables which are also much smaller in magnitude in Table 5 .
These comparisons of Tables 4 and 5 strongly suggest that there are important attributes of communities that are being left out of our baseline models that are significantly affecting health and SES outcomes. The effects of these omitted community variables are being picked up by the already included community variables (urban and community Ln PCE) and individual health behaviors and are therefore exaggerating their effects.
Therefore, we introduce our third set of models which include specific variables depicting the physical environments in which people live. Table 6 presents results that include variables indicating community/village physical environment such as drinking water types, waste managements, toileting types and cooking fuel types. In our analysis, we separate water into three types-surface water, underground water, and tap water. Tap water, which is the reference group in our models, is generally thought to be the healthiest form since in China it is often filtered and attempts are made to eliminate bacteria and other health contaminants. The ranking of the other two sources of water is ambiguous a prori as both sources are subject to different types and sources of contamination. For example, surface water is subject to sources of contamination from the air and earth while underground water is subject to possible contamination from buried industrial and minerals.
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Our estimates 4 in Table 6 indicate that using surface water (river, pool, snow, rain) increases the likelihood of worse health especially compared to the tap water reference group.
The probability that self-reported health is poor or very poor is increased by 6.0%, and having any IADL difficulties is raised by 5.3%. Surface water usage increases the CES-D (Depression)
score by approximately 0.6 points. Surface water also has negative impacts on years of schooling.
Underground water also has negative health effects, albeit smaller in some health outcomes than for surface water. Compared to tap water, underground water is strongly associated with higher depression, lower height and less schooling. The height effect is particularly interesting in light of the lack of mobility of most of the CHARLS respondents documented above. These residents most likely were exposed to similarly unhealthy water when they were children, the years in which their height may have most susceptible to external health environment. Collectively our results in Table 6 do indicate that the quality of water is an important aspect of the community that can have negative impacts on individual health and SES.
We also separated waste management into three groups-waste moved away from the locality by trucks (the reference group), non-management of waste, and other waste management such as burying in the local area, burning, or disposal in rivers and lakes. Compared to moving away by trucks which should be the healthiest of the waste management methods, the other two types of waste management tend to be associated with worse health and SES with nonmanagement not surprisingly the worse method. If the community/village did not manage waste, the likelihood of residents having poor/very poor SRH would increase 3.1 percentage points, CES-D score would increase about 0.43 point, height would reduce by four tenths of a 4 Our estimates are predicted associations not causal inferences. There are possible problems with causality inference from our models. Better community facilities could be results of active demand for public goods. For example, tap water installation could be results of severely polluted water source. It is also possible that some observables left out in the error are correlated with the community characteristics and health/SES, and SES itself could be affected by community characteristics. Therefore, it is better to regard our estimates as descriptive evidences of the effects of community characteristics on individual health.
centimeter, and years of schooling would reduce by about 0.20 years. Other managements are not very significant, but slightly increase the probability of ADLs or IADLS.
Methods of toileting are divided into three groups-inside toilet with water (the reference group), outside toileting with water that may be shared with others in the community, and toileting without water. The reference group should be the healthiest and the other two forms have different advantages and disadvantages in terms of health of residents. The estimates in Table 6 indicate that toilets without water have the worse consequences for health outcomes with statistically significant negative health consequences for SRH, both IADLS and ADLS, being overweight, and hypertension. Bad toileting conditions may increase chances for falling and reduce frequencies to visit. Our results also show people having toilets without water tend to be taller; this might be because people are taller in dry areas where water is not easily and cheaply accessible. Our two SES measures-years of schooling and Ln household PCE-are also smaller.
We also investigated possible impacts associated with different types of cooking fuels used in the communities. Cooking fuel usage was divided into five types. The first is natural gas and/or liquid petroleum gas, which serves as our reference group since these are thought to have less negative health effects in part as they have a smaller impact on the quality of indoor air. In contrast, two alternative and very common cooking fuels in China are hay and coal, both of which are widely used especially in rural areas. Cooking fuels such as coals and hays are usually considered as the primary source of indoor pollution in China (Zhang et al., 2007) . Hay is often
burned in the open air and affects the lungs as of course does coal. Marsh gas is a new biological fuel source promoted by the government as a cleaner source of cooking fuel.
As expected, our results show that hay and coal have the largest negative effects on health and SES. When these are used as the cooking fuel, self-reported health is worse, there are 21 more ADLs and IADLs difficulties, depression is higher, people are shorter, and education is lower by about a year. Other types of fuels have strong negative impacts on health and SES.
In addition to these human-made environmental hazards, we also include in these models measures of the natural environment in which people live. These measures include for the last year minimum and maximum temperature in a locality, the number of rainy and number of snowy days in the community. It is harder for middle aged and elderly people to cope with extreme temperature. Rainy and snowy days affect elderly health in terms of reinforcing chronic pains, preventing exercise and access to immediate treatment, reducing social activities.
Literature has found in Japan, disability-free life expectancy is strongly associated with snowy and rainy days (Noda et. al 2011) . Extreme cold weather is known to be associated with health risks of poor circulation, respiratory problems and accidents. 5 This may be a particularly important problem in developing countries where protection from the cold such as indoor heating is not widely available. We do find that increases in the lowest temperature do lead to improvements in self-reported health. We find that higher temperature is positively associated with having ADL/IADL difficulties and Depression, and reduces height slightly.
More rainy and snowy days in a year are associated with people being more depressed while snowy days increase both IADLS and ADLS, most likely due to people with some type of impairment having more difficulty dealing with the snow for walking. A big difference between rainy and snowy dates is that rainy days are associated with lower height and schooling while snowy days are the opposite. The existing literature finds more rainfalls during gestation and early childhood adversely affect people's height because they are more likely to have parasitic infections (Godoy et al. 2008） Mountain areas are generally very bad for individual health and SES, especially in reducing people's heights. The remoteness associated with living in mountains and to a lesser extent hills most likely means less access to health care and the diet may be worse since there is less access to markets and nutritious foods.
In the models in Table 6 , we found coefficients of urban resident variables have been reduced to an extent that they are even much smaller than our fixed-effect model, not to mention some of them became insignificant. The community/village variables we introduced into Table 3 explained a very large part of the urban/rural differences. A somewhat similar pattern can be found with the community PCE coefficients. An interesting fact would be adding those variables reinforces the already significant effects of household PCE, that is, given the community physical environment, individual resources become more important to individual health.
Conclusions
There is increasing interest in neighborhood or area effects on health and individual development. Our research on this question in the context of China in this paper addresses two questions: whether characteristics of community/village people where people live matter, and why they matter. In this research, we merged information on socioeconomic, infrastructure, and 
